PCT 



S R $ 8 H 




(51) BIRttfF&SK 

C12N 15/55, 15/63, C12P 17/04, C12N 9/18, 
1/21, C07D 307/04 // (C12N 15/55, C12R 
1:77) (C12N 15/63, C12R 1:77) (C12N 9/18, 
C12R 1:19) (C12N 1/21, C12R 1:19) 



Al 



(11) BKt£tM*# 



(43) mm^fflB 



WO97/10341 



1997^3^20 0(20.03.97) 



(21) mm&m&^ 

(22) i^thiB 

(30) flE^ttx-^ 
#H^7/259451 



PCT/JP96/02620 
1996^9^ 13 0(13.09.96) 

1995^9^ 13 0(13.09.95) JP 



(71) tbJPA (*IS*|!SKi-^TO»J0HKo^-C) 

(FUJI YAKUHIN KOGYO KABUSHIKI KAISHA)[JP/JP] 
T933 *U]»i«lfflm:fi:**530#J« Toyama, (JP) 

(72) %twm : *5.fcO< 

(75) «W#/tbJHA (*il:ol>T©^) 
^SE ^ Sfx h] (SAKAMOTO, Keiji)[JP/JP] 
T933 *UJjfti«lfflmft*#530#ife 
SilaUitt^tt^ Toyama, (JP) 
UJ B9^^ (YAM ADA, Hideaki)[JP/JP] 

T606 jKa5fl?^fPm&»:Et2i>!r«f*/*»ri9-l Kyoto, (JP) 

1 (SHIMIZU, Sakayu)[JP/JP] 
7604 MflSfl^MfPrtJ^MEffiy HQi&$z*T\4 Kyoto, (JP) 



'h#i$/^(KOBAYASHI,Tatsuhiko)[JP/JP] 

T606 J&&m&&rtiZEM&&±3fTmmm97 Kyoto (JP) 

(74) <t!A 

#S± 7K»BSS:(MIZUNO, Akinobu) 
T150 JKSC«««K«t»lTBia»7* 
yn-VT-g&t&m 305 Tokyo, (JP) 

(81) Jg^B AL, AM, AT, AU, AZ, BA, BB, BG, BR, BY, CA, 
CH, CN, CU, CZ, DE, DK, EE, ES, FI, GB, GE, HU, IL, IS, JP, KE, 
KG, KR, KZ, LC, LK, LR, LS, LT, LU, LV, MD, MG, MK, MN, 
MW, MX, NO, NZ, PL, PT, RO, RU, SD, SE, SG, SI, SK, TJ, TM, 
TR, TT, UA, UG, US, UZ, VN, ARIPO^f* (KE, LS, MW, SD, SZ, 
UG), 3.— 9 WW (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM), 
gfc'JN WW (AT, BE, CH, DE, DK, ES, FI, FR, GB, GR, IE, IT, LU, 
MC, NL, PT, SE), OAPlWfP (BF, BJ, CF, CG, CI, CM, GA, GN, 
ML, MR, NE, SN, TD, TG). 



(54)TitIe: D-PANTOLACTONE HYDROLASE AND GENE ENCODING THE SAME 



(57) Abstract 

A novel enzyme which is useful in the optical resolution of D,L-pantolactone via D-selective asymmetric hydrolysis and a gene 
encoding the same. The invention discloses a gene encoding a natural D-pantolactone hydrolase (for example, one originating in Fusarium 
oxysporum ) or a protein having substantially the same activity as the same, host cells transformed by a DNA containing a base sequence 
encoding the above-mentioned protein; a process for producing the protein with the use of the host cells, and uses of the protein and the host 
cells. 
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m m # 

T*>So #{-*^H^^> 7D- U ^ A • ( Fusarium 
oxysporum ) fi*©^OD-^> h 5 ? h >#D7h5}'$?gf ^i: tzte^tL 

©^^^^^ 7 |<7>ft?(C c t^7 , i:^fiJ^^#^¥ 3 - 6 5 1 9 8 ^fci: 
- 1 4 4 6 8 1 ■^#^fg!3fl^LfCc 
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-t?->^AJl % y-fnx^7l, TVJ^z^Al, ^^yb^'J^-Ja, T 
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mtn^^'t & D NA"?iSfeM L^/cT^i-lfflSS. f«±«^ffl 
15 B^)?!t$ti-ai:Io/:c 



**rf* Vttzit^cDik, *ft££=J- b'-j-&MB=?. Mz-ti'DNA, R 
20 N A £\ ^©ae^^atiE^l^S^TSIflp-r -5 d £ j&<nTffefc =t -9 
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5 l^tc^^ti, 

(2) ^.^©D-/n> h 5 ? h >JD7K^P»**<7-^ 'J <7 AI, ->U 

'J 7^Xg, *';Ut^JS. /Ut^7f^AI, a-of^f7AI, 
*?hDTjl, y'/7oAI v ; Qiry^AI, y-fpx^^I, T 
^'J^OAI, 'y^)VC)-i-m. T^yyTl, X^nZ'jni, 

15 Zt£%fWi.t-?Z>±l£m (1) IIIE«© 

20 -*-S±iE# (1) ~ (3) Jl<m i-ftt^- 

z±mm en - (4) 3i©^-rn^— is«©^ >/^i, 
(6) ffiyj^oKTijM- : i T^^ti-sr ^ smmttzit^ntmn 
25 e^!c|5]-cDT = /Kse^j^w-rs^ ±z%T®.t-fz±mm en ~ (5) 
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(?) _biEH (i) ~ (6) ri©^-rn^— 15«©^ >y-?^K©ag^ 
(8) ±iem en ~ (?) rg©^-rn^-iB«fe©^ 

(10) _hiem (8) X(i (9) ilgEtto^K^^wr-SCi^mt 

(11) _hlBH (10) iIIEtSt©^^ ^-^tn: t&ft®.t-?Z 

(12) ±E* (11) iIIE*Jc©ff^fe^^±t91^^^#iSti^T' 

ii€©±g^^^^-s±ien (i) ~ (7) ^(DK^-rnfr-mMo? 
■5* h >ta*##iiMfc2fcte"£©&£^-r5±iess (i) - (7) ii 

(13) JilESS (l) ~ (7) T%<D\,^-?fLfr—%zm.<v?>'*?M£t~te 
t(D$tfr^7=h Fttzii±mm (11) riie«cOff$Kfe^*^ffl^Tc73 
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m 3 HK±, d-/n> h -5 ? h ytiuykftffi&moy J adn A&m%lt 
L P C R i'ffl W- ^ -5 -fv-«M^to 

^co^ a-^> 7 \ [5]^ N * LT4#tttfjteK?iJ<Z>#i3E (> - ? jl > ■> > 
JlD*R$Mg#*£:3- K-TSiliE^fiJfflt- -5*«<0¥ia:*<Ji^$tl. $ 

25 *<s«$nSo 



b'£tzte*OM. ^n^n- K^&itfe^ 0»|x.t*DNA. 

T. Maniatis et al. , "Molecular Cloning", 2nd Ed., Cold Spring 
Harbor Laboratory, Cold Spring Harbor, N. T. (1989) : 



8 



mm^^fHjA ( 1 9 8 6 ) ; a*±{t¥£m, tm±it¥$mmm. 2 , 

I I (IMDNASI) j , «wft^lH]A ( 1 9 9 2 ) ; 
R. Wu ed. . "Methods in Enzymology", Vol. 68, Academic Press. 
New York (1980) ; R. Wu et al. ed. , "Methods in Enzymology", 
Vol. 100 & 101, Academic Press, New York (1983) ; R. Wu et al. 
ed. , "Methods in Enzymology", Vol. 153, 154 & 155, Academic 
Press, New York (1987)^ <!: tiiefi©;#&* £ Wi-fc d $ tltzX 

^ie«c©^/±* s mi-en £ <t MM^izmB^yjii^wnzj: o a -) 

i ) d - "° > b z ? b > taTkfrigBgaicpggfl-y y a p n a q 
? p - — > y 

r » A '-ftf^ 7 n x-H^^^jlT^ : mttXitft, 2 5 2 1. 
»*S£#6£ko$B£^T-#>:ntf, DNAii Ltlf«i:ffli^: 

tb*& c 7t'j^«4«!itm fli>Ltf, 77 +m; • 7t*>7s 

Jr-Jll* IFO 5 9 4 2 , 7t 'J ^ A • -t ; IFO 
3 0 2 0 0 Ut*&m\.'ZCtfrBA%:Zo 

-r^Ag, *n'J7l v ^7'77^AJS S i u-tr AJJL / -f D 
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5 iy U > K a 77 > • h > 4- * > X I F O 3 0 5 6 1 , 

7y?D^ ] FO 6 3 4 9 , 7X^^y 77 • 77* ^ IFO 

4 0 3 3 , ^— y 'J 7A 7 U V >f+ A IFO 4 6 2 6 , 'J V"7°X • 
jf- U if' i IFO 4 7 0 6 , 5 • "7 7 > IFO 6 0 0 3 , 
/'Jt^7f^A-*f5!7^A IFO 6 12 1, a-Df^ 

10 A-yiAiJxiJ IFO 4 3 3 4 , t, n 'J 7 • xi/#>x 

IFO 718 7, y7"7oA' IFO 1 9 2 8 , ;Dt 

j/'JA'pu^a ifo 953 i,/-roxtf7-77 > >'-*t 

IFO 6067, T 9 x ) tx7A • 7 yf'fJr^fX I F O 
6 8 1 3 , V s<Jls 7 U • ^ ^ -> v 7^ IFO 6 4 6 4 , 77'y y'7 • 
15 ijt-t-f ; IFO 4 0 0 9 , XlDX')n-yx>+ IFO 

5 9 8 3 , /^'-f^y'J^A-T/l'h^-b^ IFO 6 6 2 4 ttzii 
7;Uaf-7-7>yth7A IFO 7 8 6 5 U £ W&lf ^>tl h 
:;t ■ I FOj {±BtH?iAS8»fiflF^Hff C (»flES-^ 5 3 2 ) AlKrfr 
i£/HE+=*BT— TB l 7#8 5-t] ^L, c file (3 



2 ) ^a-^g^gB! 

d-^°> h7 7 h >to7K^pn*©i*i^^7^ hot i jmmmi~& 

25 f#^n/cffi^D-^°> F^ 7 h >*7k^it©rtSi5^7'f K©7 ; 7 



1 0 

^ v-tt£'£fl-»N-£o ^^-©ftrKfi, ^I^W^n^ft/^ 
S-eff ^> :i*<T§, ^(i'DNAgiMtl^ffll-, 7tX7r/ 

5 9 4 2 ^m%m^i%mLTm-c?ntzmm^D - ; ° y v^t b> 
u ^cDPS^ft^-y^ hot = y»K?ij<otit$g£JKtii-r£o 

5 z> 0 ;©7°5^t-^i\ d-^ c > h >*D7R 
y y a d n a zmmiz LTPCR^:^o 0 PCRS^l, 

OfT^ C t*<Tl5K 0J;itf R. Saiki, et ah. Science, Vol. 230, 
PP. 1350 (1985); R. Saiki, et al., Science, Vol. 239, pp. 487 
(1988) : Henry A. Erlich, PCR Technology, Stockton Press Kt'ZM 

THIS Ltd -7' £ LTf©t©^i"C^fflt5: igl6E?iJ<3D^^ 
(2, ^"t***^, 0>|*.tfMl 3 y 4 Maxam-Gilberl 

^rffl^TfT-5 d £#<tti*£c ^D-y^i'^^ttlHlja^^cifJCj: oT 
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>7'+7 h (Boehringer Mannhai'm)^ £ LTrf^ C 

3 ) p -/-?> h 3 ^ h >flD7k5^ftgBI^ c DN AO? □ 
5 a) mR NAOjlifeJ:^ cDNA^j 1J 

ML, ff^nfi^-t 'J ^ A • ?r*-> xtf ;UA©ffi{*^5##U AGPC 

10 ^&!-cfc *9 ?T o C <5^\ T. Maniatis et al. , "Molecular 

Cloning", 2nd Ed., Chapter 7, Cold Spring Harbor Laboratory, 
Cold Spring Harbor, N. T. (1989); L. Grossman et al. ed. , 
"Methods in Enzymology", Vol. 12, Part A k B, Academic Press, 
New York (1968); S. L. Berger et al. ed. , "Methods in Enzymology". 

15 Vol. 152, p. 33 & p. 215, Academic Press, New York (1987); 

Biochemistry, 18, 5294-5299. 1979 £'lz^m<?>Jj&, 7 T - 

(dT) --fe;l/u-x^5 Afct'^teffl LtttlILT* 'J (A) 
20 mRKA^fSCtATO^c * ti7-* V * l^m^Wth D > h- 5 

ij ^ A • is X 1* IFO 5 9 4 2, 7-tf-U**i*--trST-?? 
A IFO 3 0 2 0 0 t±t*&m*.*Z Z = 
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1 2 

v-'J^AJS. >J V7X|, *Vl^5JS, /'it^f ^Ai, j.- u 

xtf^s, t^'J^^^ai, -y^y 'j ^-/s. tt/^'tji, x^o 
x 'J yxJS, '<-~r* •> u ^AJHt^{±T;U^D^-TK{cJK-rs«^ 

mRNAgi LTffll^Ci^MJ:^ d 9 L/ci^^i LTti, 
-> U > b~v1JJl<# > • h >X I F 0 3 0 5 6 1 , 

y^l/7'7^^D>f IFO 6349. 7X^;l ^7^-77t'J 
I F O 4 0 3 3 . ^- yiJ7A ?iJvm IFO 4 6 2 6 , 
10 'J Wx • ;t U ifx IFO 4 7 0 6 . • 7 ? •> IFO 

6 0 0 3 , 7'iJt77f^7A.^f77^i, IFO 6 1 2 1, 
i-Df^A-yx/OJxiJ IFO 4 3 3 4 , ^ n 'J 7 • 
jh ly 7? > X IFO 718/, y'/7oAoA^ IFO 
4928. ;Oty7A-D'jn IFO 9531, /{DXfo- 

15 y-^-y-f" IFO 6 0 6 7 , T^'J^^A^yfYt'ffX 

IFO 6813, ? 'J ^ • ^s/U -> •> IFO 6 4 6 4 . 

7 7'y->7' 'Jtt^i IFO 4 0 0 9 . X # D X 'J ? X • 
•>o.>4- IFO 5 9 8 3 , ><—T4 •> U ^ A • h^-trY 
IFO 6 6 2 4 l/:(i7;l/XDy-7. 7>yfhOA IFO 

20 7 8 6 5 t£t'i)<mf btl&o 

i^tlf:mRNA^Si lTi£fc2§:g^ ( U / <-x • h7/X7'J 

{-(sJtt^^i^^^iiCct OfT^ CiA^T'lSK H. Land et al.. 
25 "Nucleic Acids Res.". Vol. 9. 2251 (1981); U. Gubler et al. . 

"Gene". Vol. 25. 263-269 (1983); S. L. Berger et al. ed. . 
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1 3 

"Methods in Enzymology", Vol. 152, p. 307, Academic Press, New 
York (1987) tt£*KiEtt©:££a^f S>*l5o Zn IxmZtltz 

^•yV-y>^'tSo Zo LTftUZtltzc DNA^StCc D N A 3 4 

b) D-s<> 1 Y yj]U7kfrmWm c DNA<P?p-->y 
g±»i:±E^'^-^>/L/:c D\'A7 0'7 'J it. 

10 d-><> h7 ? h >sn7K^»»*ifttK?*^ D-->y$ns: £ 

UJj&X'n^ Z tfrX&& (D. Hanahan. J. Viol. Biol.. Vol. 166. 
15 p. 557 (1983) U t ) 0 

ftUZtltz c DNA^iSCPC Rlfi(@SJCt»^T-5 Z thX^6, Hi 
S!fi*Jteift^ _hlE 2) tl#btlf:^7^7-^fflt§:i^li)*5c 

20 mmm^s mm, m<DMm^mm±) ^tiDXA^iT^^T^^x 
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1 4 

~ KT(i, h F7 7 > (t rp) ^d-E-^-, ^^-X 
(1 a c) 7"nt-^- N h'J7h7 7 >-7n-X ( t a c ) 
^-9-, 'J^7'Df^> (1 pp) 7d^-^- v n 7 -->'PL7 
^"^-^ mtiiti^X; KT'ti. GAL K 
GAL] 0 7° n £fef% Ll#^c 

Aii^±ttS77X; K'i LT(t ^(i' P BR 3 2 2 , 
P U C 1 8 s PUC19, p LCI 18. pL CI 19. p S P 6 4 . 
p S P 6 5 N PTZ-18R/-18U, p T Z - 1 9 R/ - 1 9 L\ 
P G E M - 3 . pGEM-4. p G E M - 3 Z , pGEM- 4 Z . 
pGEM— 5Zf ( - ) % pBluescript KS : '' 
(Stratagene)^i^^it" '^n^, ^HfmH^lL/cy^X ; 
5 9-t LTlix pAS. PKK223 (Pharmacia), pMC J 4 0 3 , 
PMC 9 3 K pKC 3 0 tt£ %flfbns c »f*fiit57'7 7 
- Ki Ltd Ylpl^n-^ YEpI^^- s YRpI^7^-, 

y c pi^ 9 9—t± twmfzti, mz.tf pgpd-2^ t w ^ n 

*><W$S{f Mx.ii'NM 533 XLl-Blue, 
C 6 0 0 , DHL HB10K J M 1 0 9 tet'fr&tf t,tl& c 

Mat L fcfllii L t> * £ §f:fe©i$t* § D X A IS 
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1 5 

m - ftM&m, DNAtfU > -5— 1?\ *S^^fy;^7>X7x 

R. J. Roberts, Nucleic Acids Res. Vol. 13, rl65 (1985); 
S. Linn et al. ed. Nucleases, p. 109, Cold Spring Harbor Lab.. 
5 Cold Spring Harbor, New York, 1982^ t'lXmcO hCD^if ifth, 

iratiLTti, M^ii'^X^n*^ filter Jix (mouse 
Moloney leukemia virus; MMLV) S^feCDi^fe^Sf^ (reverse 
transcriptase). — 9 h U -S-ft^^fiE^ >T ;U (avian myeloblastosis 
virus: AMV) fi^Ojg^^nj: itl, #!l(iRNase H XmW 
10 UtlZtft^ L<ffll>5Z i^^'tH^-So DNAI'J y 5 — -t? <fc LTH ffl 

^-(i'^fiiffi D N A U y 5 — tr\ ^©ff ^{*T£> £ ? u y ^ . 75^7 
>K ^Ii®7r-> ; T4 DNA^'J ^ 3 — -t?\ ^Il7r-vT7 
DNA^'J y- 5--tr\ W^iDN A ^ U /• £>n&c 

3? y 7 U^^-^yU b 7 >X7 — tf d: LT(ix f?lx.li'R. Wu et al. 
15 ed. . "Methods in Enzymology". Vol. 100. p. 96, Academic Press. 
New York (1983) tClE«cCD 3 ' -OH*li!:f t+y ? ^ ^tf K 
(d.NMP) &U1)Ui- §TdTasefi tt-mf itl^o D N A f« • 

20 -fe\ 7^1iDNAi+7?^b7-ii'ls 7.1ID.X Ai + 7 7 ? U7- 

-tr I I K MDNAi + 7 7 ? u T _-tf Y IK/ jt^v ?7b7- 
t\ DXas e I> ?7l/7- -tr S K i ^ o 3 -y ^ x (Micrococcus) 
7 ? ^>na c DN A 'J if—ift LTIi 0>l>L(£'*II§ 

IDXAU tr\ T 4 DXAU #~lrfc £'j&<$SJf £ftSo 

25 D X A«{^ ^ o-x > n t D N A 7 ^ 77 'J -^itSO:: 

it L 9 ? — t LT(is 7°7X; F\ 27t-a H\ P ] 
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1 6 

CD^^ 9-&mf Z>tl, Mx.tfC h a r o n 4 A. Charon 
2 1 A „ A g t 1 0 v A g t 1 K ADAS II I I > A F I X I K 
AEMBL3, A ZAP I I v (Stratagene) ft t'fr&lf £*l 6o 

10 H • • tefifitei LTlt B*&fk3*£«I. r^^^m^K 

ilfe^W^ffi I I J . p 1 0 5 (j£j«ii) „ M^it^A ( 1 9 8 6 ) ; 
B#£fl:^*Bx r^^H»M2. MM I I (fflMDNAS 
ffi) j , P 2 3 3 . m^lk^fHjA ( 1 9 9 2 ) : R. Wu, L. 

Grossman, ed. , "Methods in Enzymology". Vol. 154, p. 350 & p. 307. 

15 Academic Press, New York (1987) ; R. Wu, L. Grossman, ed. . 

"Methods in Enzymology", Vol. 100, p. 457 t p. 468. Academic 
Press, New York (1983) ; J. A. Wells et al., "Gene", Vol. 34, 
p. 315 (1985) ; T. Grundstroem et al., "Nucleic Acids Res". 
Vol. 13, p. 3305 (1985) ; J. Taylor et al. . "Nucleic Acids Res.". 

20 Vol. 13, p. 8765 (1985) : R. Wu ed. , "Methods in Enzymology". 
Vol. 155. p. 568, Academic Press, New York (1987) : 
A. R. Oliphant et al., "Gene", Vol. 44, p. 177 (1986) U fizttm 

mm^mmxa w&ftmiti&mmAm) > Kunkei d\Tp;as]^ 
25 (Eckstein) a, whtm^mmzu t i ^ mm^^mm K&mo) 



WO 97/10341 



PCT/JP96/02620 



fljffl LT77 -f-f^D7h^7^ -^i'TfltJSI-r-S d i toJ^T 

fi^A (i 993) mi:u *azmWi.<Djjm&2>\.*te'Z zxmm 
20 *{i#w«t $ j &&&& i to± i - 8 o m. ft* L < 

1—6 0 flSJ. $ L < (i 1 — 4 0<@. £ L < (i 1 ~ 2 0 

m<D i mm± cpi*.!*. i ~ 8 o m. ff* l < (* i ~ e o £ £ 

$ L < li 1 ~ 4 0 $ t>izft£ L<lil~2 0E 0 m 

25 tit) frimmmxw&znx^&mmmi*. imEi±wz.tf. 

1 ~ 8 0{IL 4f£ L < (* 1 ~ 6 OfliL $ ^izft£ L<!il~4 01, $ 



1 8 
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1 9 

^■T"5JRx ^ U * * 5 -f «5 AM. jl-otm ^AJS. * ? h 'J 71, 
•>-/7^7AI, ;Dty^M, 7^DX#7l, T^'Jt-^M, 
5 ^^;U^U^-JSs 7 7'yy7l, XlDX'jni, /< — <f •> U ^ A 

S. O'&ftJ ©/ca6cD-7"n-y© Iftff ft f f ft & o 

*»DN A@£?iJ(2. 0i]*.l£D-^> h5 ? h > ft] 7k -ft 
10 ril^^^I^^-Ft^D-^^h^? h>SD7K^ft?^S^^^ 

¥ J ADNAMc DNA©*iMfilOW7'o-/'i Lttffl 
(RT) ?:ffil>f:PCRj£ (RT-PCR) ^IffltSIiWSo 

*^M$n§7 s y ^ie^j(cSo^#M6^^@e^JTO^^^\ dna 

^T. PCR&. RT-PCR. f©l®»ffll^D-^>H7 
20 h >ta7k#fSP**M*fcG^©¥iI* *fetfjfc<h'i;:fi|ffl-r& c i*<tfj*So 

iray'IMDN A7)?^fii:^AL> D-/n> h^y- b >7jD7k 
#$¥0*£-2£3t£-fcb, @fi^cb^-^D-^ 0 > b5 y" b >]ta7k#a¥IJES3rf# 

25 7K5>^^©itfeT-^^S^('^-r-S*I^x.^*^^(i h7>7;7x 



2 0 



flCtSDNA^RNAtt i'O&BfcKISg-r £ itiCi^T'^Sc * 
C^Lfz^^. #C(iDNA(i, (a) K?>J^£>g£?iJ#-?§- : 1 Tg|£;ft 

(b) m (a) ODNAE^iJ* ^ii-toBfM'i'WT'U 74 X'f^: £ 
O-e^SBe^iJs SO* (c) 1% (a) Xti (b) <DB6?ij:i/W ^ X 

fcMaa-effmfe&stu *ffeB^oK^u^^ K^gt-e^^ra^ 



inty^AI, /'fnx.f^g, T^'J^-^AJ^ *y^/U ? V 
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2 1 

te, ) O A • *3risX#J\,& IFO 5 9 4 2 , 

:7+MJ^A--tr~7^^A IFO 30200. -> U > K n t7 ;U rf> > • 
h >X IFO 3 0 5 6 K • 7 ? d >r IFO 

5 6 3 4 9 , 7X<;l/^3X-79€'J IFO 4 0 3 3 . 

•> ij A $MJ V A IFO 4 6 2 6 , 'J'/^-t'J if-i- 
IFO 4 7 0 6 . *'^f ^ • y ? •> IFO 6003, 
tr*)**?? 4 *7 I* IFO 6 12 1, 

ji-p-r >f ^7 A ♦ ->ji/<U X'J IFO 4 3 3 4 , ^ n 'J 7 ■ 
10 .x U # > X IFO 7187, y'/7oAoA^lFO 

4928. . ntyOA- D'J^'A IFO 9531, 
;^DX^7^77t IFO 6 0 6 7, 7VJ^-7A- 
77 ->-r^;f I'-rX I FO 6 8 1 3 . y\Jl? U 7" • "Ol/ 
IFO 6 4 6 4 , 77"yy7- 'Jt-ti'. IFO 4009. 
15 X-fDX'jn- <>J-> + IFO 5 9 8 3 . /<-T--f •> U A • 

v/Uh^-tr-r IFO 6 6 2 4 , ttzltTJlXa • 
^ > -> h ^ A IFO 7865 ^ tfrmf btl h : 

E. Neumann et al.. "EMB0 J", Vo. 1. pp.841 (1982) . 
25 ^jfflBa^<b'©»^^^*^^*^*D©^^ flj*.{«ffi?T>*- 
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7^ iffCcfc o lt%- & z. t tfx* % z 0 t timAft tixm 

^i/i^if^n. ^'JT^'J/l'T; K£fflWiHI/£{L TJl^>M. o 

7Kt>P{iJ;^-5 t" K >^{t^© 7 t^7T»JR^&0^^©^(i4#P^ 
25 ¥3-65198 ^fciC^H? 4 - 1 4 4 6 8 1 ^iCfEgj© «fc ~> :r L 
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i:D, L h- 5 ? h >7k/gfl£ ( 2 ~ 6 0 %y*Jg) &1)UZ.. p H *r 

6~8 {wW«5L^3&<t>fflgE 10-40 "CTtfcB#Rg^£> 1 BSJS$-ttSc 

ykmm, 9 o □ jjwU A © J: o U / n o y > {fc^f t7k*3tf«£ <h" ILIO 

Jfeff^*<nr«lT'*>SCc!:{±31«$nS^#T*So fc:fb\ TOGO'S 
20 ii:*>^T, M&^T; yif^T^t^, IUPAC- 

IUB Commission on Biochemical Nomenclature!- =k %>t) s ^ fo&^^li 

25 Sb£<Z>^ife0l 1 X&^fLtzD > h 5 ? h >#D7k#ft?8IS<£>3«eT 

BAL/:^^- (P F L C 4 0 E) £-f£Wt" J M 1 0 9 
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2 4 

(EJM-ESE-1) (3. M7^8^30S (H^stS) rt^^M 

mo < mm itsi#3^ (fi5fi#^- 3 0 5 ) ©iiiitntji 

Ki^I^IifJiiff^ (KM BH) iC^st^nx^O (Ss£#^ 
FERM P-l 5 H 1) , ¥)S8^8fl28B <^H?§£ =t '9 

x h^cio< mt^ommm^txzn, sit#-§-F erm 

BP- 5 6 3 8 UTNI B H £ nT I 

^r^¥4 -i4468i-^©^»ij i izmLxmtiLtzmnmD-^> b 

?9 b >i]Uik^mWMl4. 3 nmol (t7'az 7 h ftT-w bJjt LT) £ 
8.M fiim^^tSo OmM Tris-HCl (pH9. 0) 4 4^1 izfefrl., 3 7 °CT 
1 BlffflmiZ-tt&c 5 OmM Tris-HCl (pII9. 0) 4 4 n 1 ^tfsfiD L 

T^^ytJS^M ig"^c 12 nmol /ml CO 'J :>';^> K-xr-f- Y-M 
mimM) 1 2^1 (0.144 nmol, E/S=l/100) U 3 OtT 

-frX?) T-^U ABI *±4 7 7 A 7'ofOy-^x>t-t7; 
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2 5 

^7A: Cosmos il 5C18-AR (4.6 x 250 mm) 
»itiS : 1 ml/min 
MM : 3 5 °C 
^aii&M : 2 1 0 nm 

mm. : A, 0. IX TFA ( h >J VJllraWeffi 

B, 0. IX TFA/80% CH.CN 
i@fcb^# : A — B (OCT 3 vi> h/§t±i(15?, /nin) 



10 2) yy ADNAOf^ 

a ) D-'*>h?9 h >1}U7kftMmmcDY J ADN Affltil& 

15 2 x CTABf£(2X CTAB (Cetyl trimethyl ammonium bromide, ^?"-^). 

0.1 M Tris-HCl, pH8. 0, 1.4 M NaCl, IS PVP (Polyvinylpyrrolidone. 

!:iiSL, 6 5 0 CT- 3 ~ 4 BtfelW > + b L/c G is^gt 

AtfclLs f f® ^ 7 7 u ^ y - D N A ^ t to 7 0 96 

20 -^/-;UT#fc^U m&'ik, TE (Tr i s 1 OmM-EDTA 

1 m\U pHT. 8) izmffiLtZc l ) tf* ? L/T~fc"A &£ZJf x ) 7- 9 
UT— tr'TlTRN A£#J$U 7x7-/k 7i;-V?dd*U, 

7 t D^7-;bTDNA^M$ti"/:o 7 0%i^/-^ML, ®f£ 
25 & N TEJC^tyy A| D D n^i/:c 
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IB (El 1 SlO'H 2 ) N-*JftT S /»E?iJ©-fe >xx h 5 > K 

5 > Kfw*tJC-T5T >*-tr I'v-^g.* ^L/: (13) 0 

^PCR^I^o/;, PCRl#*i(i. R. Saiki, etal., 

Science, Vol. 230. pp. 1350 (1985); R. Saiki, et al. , Science, 
Vol. 239, pp. 487 (1988) ; PCR Technology. Stockton Press (1989) 

io Kyiz^mznti^mz'tfL^xftfotitzo pcRJugiuo, 1^1 kb 

OiiipSDNA$r^£^c 
PCR^fr 

^fe*DNA 2.5 jug 

■t > Ts-?*? It- 250 pmo 1 (Eg 3 #bs) 

15 T>^-tr>X7°^-r-7- 250 pmo 1 (m 3 #B.S) 

d\TP(2mM) 5 # 1 

Tth * <J y ^--tr'liffj^(xlO) 5 // 1 

Tth D N A f>'J^7-t" (SS#|fr) 3 units 
H.-O 

20 £lf 50 # 1 

9 2 -C / 1 *K 5 5 °C / 1 7 3 °C/ 3 # : 3 0 -f * 



WO 97/10341 



PCT/JP96/02620 



3) c DN ACDfEgf 
a ) mRNAOffK 

AGPC (Acid Guanidinium Thiocyanate Phenol Chloroform) i£ 
5 HS*E3^ Vol. No. 15, p 9 9 ( 1 9 9 1 ) ) CffiotiRNA 

^•tfidjL/Cc i^n/ciRN 'J rfdT- t/H3-x*5A (7 7 ^ 

b ) cDNA7^77'J -<Dftm 
flbtaRNA ^UMiLT. cDNA^t'vK?^^-?^ 
10 7 , "-->3> : tya-/L' (cDNA rapi do adaptor 1 i gat ion module, 

cDNA synthesis module RPN 1256, 1994: 7?/ti*fi (Amersham 
International pic)) ^ffil'Tc DNAML/:. 

c ) D - > h g g b >tJD7K5tCT^ cDNAO^D-->y 
Tti^SftStC cDNA7-f 7 -5 U -£>SR$fe3ii\ ^7-^^^ 7 'J 
15 <-tr--> 3 >i:J;f)f^f^ ^7-Hif:c tztzL, Z z^m^ti 
~7 a - y-(t y -tf- >J A • >*- + ■> x A© D - ' < > h 5 ? h > AD7K#A¥ 

^■BE?iJ(iNBRF (National Biomedical Research Foundation) 
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Protein Sequence Data Bank^ 3 IZ. it Tf&itlr \ Z Oi&SS^iJ^Wi" h 
D N A ii± < %im.tl k(DT*& h Z tfrmtb otitic 
*&*K?U&#1^ L c DNA!C(i N N*^lfl#>&<— «JX<*TOT, ft] 

5 lft^4f AL/c^Ig^^- (PFLC40E COffimZ P C R&iC J: 0 

^ -f -^-CD^rl^Tr U =T7 ? U^ff- K^-fFt^L Ctl^tf):/-? <f-?-&m 
l\ OT0lfrT'PCR^fc:^o/; c P C Rigipgii. R. 
10 Saiki, et al. , Science, Vol. 230, pp. 1350 (1985); R. Saiki, et 
al., Science, Vol. 239, pp. 487 (1988) ; PCR Technology. Stockton 
Press (1989)U£lzmmtsntiJjmz'i£^Tnt>tlti, 
PCR^jf 



Total D N A ( c DN A) 
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0 


u s 




-tr > -f -e — 


0 




I 


n m o 1 


m 4 #Pm) 




0 




1 


n m o 1 


(HI 4 #DS) 


d.\TP (2 mM) 




1 


0 


u 1 




Tth rf, >J y ^_-tr^^^ (xl0 ) 




1 


0 


U 1 




Tth DNA ^'Jyv--tf' 






4 


units 




H.O 












n p 1 


1 


0 


0 


U 1 




9 4 C 1 5h 5 5t/l^ ' 


1 3 C 




3^ 


: 3 0 -< >7 Jl 



^■9 LTff -^n/c P C R^^IiMiffiiz^n^-'nEcoRI £ Xbal <Dmf>Rffi- 
h£ko£>c\ g-$iJPgg^^ (EcoRI (±fgit) iXbal C^fgat) ) 



WO 97/10341 



PCT/JP96/02620 



2 9 

mm&toZK^^ P UC18 ±5 4 Y--> a >Rfo&'n7 (S7^-y 3 > 
+ yM :ti:«ti3 2£3t^ * * - (PFLC4 OE) Zffim L /; 0 

tfZfl^S^? £ "Molecular Cloning" second ed. , 1989, ed. by 
J. Sambrook et al. , Cold Spring Habor Laboratory Press icgEiJc^ti 
5 tzJj&lzmK E. coli JM 109 > t° -r > h-tr^Il h7>X7t~^ 

-> 3 >U Bnffi&&&ZtlitZo ^I£ff2ISte8l#te50mg/l<£> 
T > t° :> U >£^t; 2 x YT ±&±fe (1>'J7F >1. 5° 0 > gf-S^*XlL 
NaCI 0. 5% ) LTilitf! L /- imfeMKi, Eft* «5 A&Kft -> 

fie 

10 d-? LT?#£n7^&;i*J|§g£±IEL7 t -50ing/lcDT > t° ■> U 

2 x YT igl|fel0ml«-$t;SC«eT'fif^ft«-*5Z/«£l\ 
CSt 1 0 0 u 1) ^«BS<t 'LTM^»«il^irffi^*^^:S*:^*«[ 
1 00ml TF'ig#B#RfL i£»iSJ^ -f V 7°d t°;U- /3 - =h*H5 ? b h° 
7/i/K (I PTG) ^7jn^^^WL/ic ig#*gm^^ 1 

15 i^ftft. t>n^ffi{*^4B-^M^L. il.bJ-./i^^l>TD-^ I >F7 

T&ofco D-'<> h >^p7K5>ft?@^^^S#*SSc 7 3^j7£(i^©^ 

1 m& (unit) t-f&c d-'*> h7n>i 0 %m&<D 
20 0 . 5 m pipes mmmm ( p h 7 . 0 > 2 0 0 # 1 '^mmmm 

5 0 11 1 «-JP^., 3 0 °CT 1 2 0 #RgRJt 2 mM E D T AO 

y 9 J -jvmm 2 5 0 ^1 £*n*R££#ih$tb£ : RJ£**7?SE£ 
HPLC (Nucleosil 5C ; 4. 6xl50mm. ^ti& 1 0?s^;-;k 
»ftig 1 ml/min, ^db^fi230nm ) £ffl^Tta7h#$$£*a63 0 
25 ttfiffl^tfflPTKa-APPa* 1 %T£*U^ 1 m 1 ^tzOVfemt 
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3 0 

1 . 6xio -U/m 1 tU&o 

P F L C 4 0 ErmmmZtltzMnJ Ml 0 9 (i 2 < Y TigtW 
^ftL/Co I P T G (i N Mi^2mMi^SJ;9!:S07J:c 



1 



I PTG 
(h r) 


(h r) 


CO 


(uni ts/mg) 
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2 8 


0 . 


8 6 


0 J 


1 2 


2 8 


1 . 


9 4 


4 * 
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2 8 


1 . 


3 3 


4 ' 


1 2 


2 8 


2 _ 


2 5 
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3 7 


1 . 


0 5 


0 " 


1 2 


3 7 


1 . 


7 3 


4 : 
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3 7 


1 . 


3 ] | 
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1 2 


3 7 


1 . 


i 

6 7 i 


i : I PTGIt 


^mm^tmm^ 2 


x Y Tigf-fe^ 







SDS-PAGE^ d & ~> &&ikSStM(D^fej&mifr IZJ-mttMe) 

/<a x x ft >5}-ft?/±!icfc 0 \»©t $ j mmvi^m^tz^^ D - 
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3 1 

inclusion body (ilAftO t LtM LTU & <D t Z>tlh a 

(P F L C 4 0 E) ^UM-th-kMm J M 109 (EJM-ESE- 
5 1 ) (i N WlSM^ < (iTffH 1T§1#3§ (S5{E#*f 3 0 5 ) (D&ffim 

M'£JiM&ffifc£ifoj:¥T.Mmrm3ipjT (nibh) izmt^ 

FERM BP- 5 6 3 8 iLTSTO^ntl^ r ^J& 7 4f 8 £ 
3 0 B (H^ltB) (C^FfE$nf:Sit#-^F ERM P - 1 5 1 4 1 
(Mi^P- 1 5 1 4 1 ; IgCSFft) J;')7"^x h^!:So 

io < mt^cofem&kfrw-f&Qszs n 2 8 mcte^n^: e 



i/XrfiJlA ( Fusarium oxysporum ) &$k<D?iPiCD D - > b ? 9 h y1)W 

*^-tz> d n a -cmm&&i± Lnbtim$.mm. mnummzm i » s m 
* mommy? z z>izu*nz>? >^^i*) C ta ; s±ffli^ffl 

20 iigtOilW^l^^^If^ci ^>Lfe^: (b*<^T'*-5o 
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3 2 

k n & 

imtm^ : 1 1 

E?'JOg£ : 380 
@£?lj©gg : y I J & 

Ala Lys Leu Pro Ser Thr Ala Gin lie lie Asp Gin Lys Ser Phe Asn 

15 10 15 

Val Leu Lys Asp Val Pro Pro Pro Ala Val Ala Asn Asp Ser Leu Val 

20 25 30 

Phe Thr Trp Pro Gly Val Thr Glu Glu Ser Leu Val Glu Lys Pro Phe 

35 40 45 

His Val Tyr Asp Glu Glu Phe Tyr Asp Val lie Gly Lys Asp Pro Ser 

50 55 60 

Leu Thr Leu lie Ala Thr Ser Asp Thr Asp Pro He Phe His Glu Ala 
65 70 75 80 

Val Val Trp Tyr Pro Pro Thr Glu Glu Val Phe Phe Val Gin Asn Ala 

85 90 95 

Gly Ala Pro Ala Ala Gly Thr Gly Leu Asn Lys Ser Ser lie lie Gin 

100 105 110 

Lys He Ser Leu Lys Glu Ala Asp Ala Val Arg Lys Gly Lys Gin Asp 

115 120 125 

Glu Val Lys Val Thr Val Val Asp Ser Asn Pro Gin Val lie Asn Pro 

130 135 140 

Asn Gly Gly Thr Tyr Tyr Lys Gly Asn He lie Phe Ala Gly Glu Gly 
145 150 155 160 
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Gin Giy Asp Asp Val Pro Ser Ala Leu Tyr Leu Met Asn Pro Leu Pro 

165 170 175 

Pro Tyr Asn Thr Thr Thr Leu Leu Asn Asn Tyr Phe Gly Arg Gin Phe 

180 185 190 

Asn Ser Leu Asn Asp Val Gly lie Asn Pro Arg Asn Gly Asp Leu Tyr 

195 200 205 

Phe Thr Asp Thr Leu Tyr Gly Tyr Leu Gin Asp Phe Arg Pro Val Pro 

210 215 120 

Gly Leu Arg Asn Gin Val Tyr Arg Tyr Asn Phe Asp Thr Gly Ala Val 
225 230 235 240 

Thr Val Val Ala Asp Asp Phe Thr Leu Pro Asn Gly He Gly Phe Gly 

245 250 255 

Pro Asp Gly Lys Lys Val Tyr Val Thr Asp Thr Gly lie Ala Leu Gly 

260 265 270 

Phe Tyr Gly Arg Asn Leu Ser Ser Pro Ala Ser Val Tyr Ser Phe Asp 

275 280 285 

Val Asn Gin Asp Gly Thr Leu Gin Asn Arg Lys Thr Phe Ala Tyr Val 

290 295 300 

Ala Ser Phe lie Pro Asp Gly Val His Thr Asp Ser Lys Gly Arg Val 
305 310 315 320 

Tyr Ala Gly Cys Gly Asp Gly Val His Val Trp Asn Pro Ser Gly Lys 

325 330 335 

Leu He Gly Lys He Tyr Thr Gly Thr Val Ala Ala Asn Phe Gin Phe 

340 345 350 

Ala Gly Lys Gly Arg Met lie lie Thr Gly Gin Thr Lys Leu Phe Tyr 

355 360 365 

Val Thr Leu Gly Ala Ser Gly Pro Lys Leu Tyr Asp 
370 375 380 
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mmm^ ■. 2 ] 

@£?IJ»fi£ : 1140 

m^i<om : mm. 
mom. : -*m 

h # u =J - : jfill^ 
S^iJ©^! : cDNA 

mm 

% : 7 *) <*? 1* - is Xtf Jl A IFO 5 942 

GCTAAGCTTCCTTCTACGGCTCAGATTATTGATCAGAAGTCCTTCAATGTCTTGAAGGAT 60 

GTGCCACCTCCTGCAGTGGCCAATGACTCTCTGGTGTTCACTTGGCCTGGTGTAACTGAG 120 

GAGTCTCTTGTTGAGAAGCCTTTCCATGTCTACGATGAAGAGTTTTACGATGTAATTGGA 180 

AAAGACCCCTCTTTGACCCTCATCGCAACATCGGACACCGACCCAATCTTCCATGAGGCT 240 

GTCGTATGGTATCCTCCTACTGAAGAGGTGTTCTTTGTGCAGAATGCTGGCGCTCCTGCC 300 

GCAGGCACTGGCTTGAACAAGTCTTCCATCATTCAGAAGATTTCCCTCAAGGAGGCCGAT 360 

GCTGTTCGCAAGGGCAAGCAGGATGAGGTCAAGGTCACAGTTGTTGACTCGAACCCTCAG 420 

GTTATCAACCCAAATGGTGGTACTTACTACAAGGGCAACATCATCTTCGCTGGTGAGGGC 480 

CAAGGCGACGATGTTCCCTCTGCGCTGTACCTCATGAACCCTCTCCCTCCTTACAACACC 540 

ACCACCCTTCTCAACAACTACTTCGGTCGCCAGTTCAACTCCCTCAACGACGTCGGTATC 600 

AACCCCAGGAACGGTGACCTGTACTTCACCGATACCCTCTACGGATATCTCCAAGACTTC 660 

CGTCCTGTTCCTGGTCTGCGAAACCAGGTCTATCGTTACAACTTTGACACTCGCGCTGTC 720 

ACTGTTGTCGCTGATGACTTTACCCTTCCCAACGGTATTGGCTTTGGCCCCGACGGCAAC 780 

AAGGTTTATGTCACCGACACTGGCATCGCTCTCGGTTTCTACGGTCGCAACCTCTCTTCT 840 

CCCGCTTCTGTTTACTCTTTCGACGTGAACCAGGACGGTACTCTTCAGAACCGCAAGACC 900 

TTTGCTTATGTTGCCTCATTCATCCCCGATGGTGTCCACACTGACTCCAAGGGTCCTGTT 960 

TATGCTGGCTGCGGTGATGGTGTCCATGTCTGGAACCCCTCTGGCAAGCTCATCGGCAAG 1020 

ATCTACACCGGAACGGTTGCTGCTAACTTCCAGTTTGCTGGTAAGGGAAGGATGATAATT 1080 

ACTGGACAGACGAAGTTGTTCTATGTCACTCTAGGGGCTTCGGGTCCCAAGCTCTATGAT 1140 
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613 



>K (D $e 



1. »D-^>F7? h >^7R^^^^(S-€-ti=hHSe^!C|l] 

^ n 'J 71, ->V^^^AJls io-try^AI, /I'PXf^l, T 
^'Jt-^Al, ^^yl/^'J^-ffl, T7'->>>'TJ1. X^DX'jni, 

u^^-c^^zt^mt-t^^ i ~ 3 ©i. ^n^—ae^w ^ > 
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9. se?m©E^ij#^- : 2T'^^nsJfiSBe?ij©-9*,^-y>'j--f 
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10 20 30 40 50 GO 

CCATCCTCCCTCCTAACCTTCCTTCTACCGCTCAGATTATTCATCACAAGTCCTTCAATG 
AKLPSTAQI IDQKSFNV 
70 80 90 100 110 12 0 

TCTTGAAGGATGTGCCACCTCCTGCAGTGGCCAATGACTCTCTGGTGTTCACTTGGCCTG 
LKDVPPPAVANDSLVFTWPG 
130 140 150 160 170 180 

GTGTAACTGAGGAGTCTCTTGTTGAGAAGCCTTTCCATGTCTACGATGAAGAGTTTTACG 
VTEESLVEKPFHVYDEEFYD 
190 200 210 220 230 240 

ATGTAATTGGAAAAGACCCCTCTTTGACCCTCATCGCAACATCGGACACCGACCCAATCT 
VIGKDPSLTLIATSDTDP1F 
250 260 270 280 290 300 

TCCATGAGGCTGTCGTATGGTATCCTCCTACTGAAGAGGTGTTCTTTGTGCAGAATGCTG 
H. EAVVWYPPTEEVFFVQNAG 
310 320 330 340 350 360 

GCGCTCCTGCCGCAGGCACTGGCTTGAACAAGTCTTCCATCATTCAGAAGATTTCCCTCA 
APAAGTGLNKSSI IQKI SLK 
370 380 390 400 410 420 

AGGAGGCCGATGCTGTTCGCAAGGGCAAGCAGGATGAGGTCAAGGTCACAGTTGTTGACT 
HADAVRKCKQDEVKVTVVDS 
430 440 450 460 4 7 0 4 80 

CGAACCCTCAGGTTATCAACCCAAATGGTGGTACTTACTACAAGGGCAACATCATCTTCG 
NPQVINPNGGTYYKGNI I FA 
490 500 510 520 530 540 

CTGGTGAGGGCCAAGGCGACGATCTTCCCTCTGCGCTGTACCTCATGAACCCTCTCCCTC 
GEGQGDDVPSALYLMNPLPP 
550 5G0 570 580 590 600 

CTTACAACACCACCACCCTTCTCAACAACTACTTCGGTCGCCAGTTCAACTCCCTCAACG 
YNTTTLLNNYFGRQFNSINI) 
610 620 630 640 650 660 

ACGTCGGTATCAACCCCAGGAACGGTGACCTGTACTTCACCGATACCCTCTACGGATATC 
VG I NPR NG DLYFTDTL VG Y L 
670 680 690 700 710 720 

TCCAAGACTTCCGTCCTCTTCCTGGTCTGCGAAACCAGGTCTATCGTTACAACTTTGACA 
QDFRPVPGLRNQVYRYNFDT 
730 740 750 760 770 780 

CTGGCGCTGTCACTGTTGTCGCTGATGACTTTACCCTTCCCAACGGTATTGGCTTTGGCG 
GAVTVVADDFTLPNGIGFGP 
790 800 81 0 820 830 84 0 

CCGACGGCAAGAAGGTTTATGTCACCGACACTGGCATCGCTCTCGGTTTCTACGGTCGCA 
DGKKVYVTDTGIALGFYGRN 
850 860 870 880 890 000 

ACCTCTCTTCTCCCGCTTCTGTTTACTCTTTCGACGTGAACCAGGACGGTACTCTTCAGA 
LSSPASVYSFDVNQDGTLQN 
910 920 930 940 950 960 

ACCGCAAGACCTTTGCTTATGTTGCCTCATTCATCCCCGATGGTGTCCACACTGACTCCA 
RKTFAYVASF 1P0GVHTDSK 
970 980 990 1000 1010 1020 

AGGGTCGTGTTTATGCTGGCTGCGGTGATGGTGTCCATGTCTGGAACCCCTCTGGCAAGC 
GRVYAGCGDGVHVWNPSGKL 
1030 1040 1050 1060 1070 1080 

TCATCGGCAAGATCTACACCGGAACGGTTGCTGCTAACTTCCAGTTTGCTGGTAAGGGAA 
I GK IYTGTVAANFQFAGKGil 
1090 1100 1110 1120 3130 1140 

GGATGATAATTACTGGACAGACGAAGTTGTTCTATGTCACTCTAGGGGCTTCGGGTCCCA 
MI ITGQTKLFYVTLGASGPK 
1150 1160 1170 1180 1190 1200 

AGCTCTATGATTAGAAATGTTCACTTCTCTATACTTACATAGATAATACATGGCATTTGA 
L Y D * 

1210 1220 1230 

CTTTTGAAAAAAAAAAAAAAAAACCATGG 
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